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摘  要 




    本文在总结曲线桥抗震研究进展、常见震害特点以及地震反应计算理论与损
伤评估方法的基础上，以一座曲线连续刚构桥为工程背景，进行反应谱分析与时
程分析，研究该桥在地震作用下的响应以及对其进行地震作用下的损伤评估。 









   最后，利用弹塑性纤维梁柱单元模拟桥墩的非线性特性，对曲线连续刚构桥
进行 E2地震作用下的非线性时程分析，并利用增量动力分析法（IDA）结合桥墩
损伤指标对结构进行抗震性能评估。计算结果表明，结构在 E2 地震作用下的响
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Abstract 
    Curved bridges have the advantages of great adaptability of roads and handsome 
shape, which has been widely used in high way and urban bridges; The continuous 
rigid frame bridge can adjust the force of bridge reasonably and avoid setting up 
bearing, so it has been favored by designers. In recent years, earthquakes occur 
frequently, the seismic damage of curved bridges  are more significantly than the 
same length of straight bridges ,the continuous rigid frame bridge also shows some 
characteristics different from others. 
    This paper using a curved continuous rigid frame bridge as engineering 
background, taking the response spectrum analysis and time history analysis on this 
bridge, researching the seismic response and evaluating the seismic performance of 
this bridge. 
    Firstly, choose the backbone model to simulate the girder of bridge through 
comparing of calculation results, and establish a three-dimension finite element model 
of Yanwu Bridge. Then under earthquake action E1, use the 0 ~ 180 ° rotating 
direction of incentive method to determine the most unfavorable earthquake input 
direction , taking the response spectrum analysis and time history analysis in one, two 
and three directions respectively; Comparing the calculation results and the difference 
of response spectrum analysis and time history analysis. 
    Secondly, establishing different finite element models by changing radius of 
curvature ,height of piers ,support conditions. Taking time history analysis under 
earthquake action E1,studing the influence of seismic response when changing radius 
of curvature ,height of piers and support conditions. Results show that the radius of 
curvature and support conditions influence torsion response of the curved bridge 
obviously. 
    Finally, using the elastic-plastic fiber beam-column elements to simulate 
nonlinear characteristics of the piers, taking nonlinear time history analysis under 
earthquake action E2. Then using the IDA method and damage index to evaluate the 
seismic performance of bridge. Calculation results show that the response of the 
structure under earthquake action E2 increased obviously than the earthquake action 
E1.The IDA method can comprehensively reflect the performance status of 
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well applied the concept of performance based seismic design. 
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    曲线立交桥在我国的城市运营中起着至关重要的作用，它是城市重要的交通
汇集点，能够很好地引导城市的车流，保障城市的交通顺畅。同时因为造型美观，
被认为是现代化城市的一张名片。如图 1.1 所示，上海莘庄立交桥是上海最大的






















图 1.2 上海南浦大桥引桥 
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